Introduction
Reducing fertility among free-roaming horses (Equus caballus) and feral burros (Equus asinus) has been the goal of numerous studies in the United States over the past two decades. Initial experiments focused on contraceptive steroids which were delivered as injectable, sustained-release (microencapsulated) compounds Turner and Kirkpatrick, 1982) or SiIasticÄ implants (Plotka et al, 1989) . All of these methods resulted in various degrees of pharmacological success but the microencapsulated steroids required extremely large doses and the Silastic " implants required restraint and surgery. In addition, there is concern about steroid-induced pathologies, alteration of behaviour, and the passage of steroids through the food chain when they are used to prevent conception in free-roaming animals (Turner and Kirkpatrick, 1991 ).
An alternative to steroid-induced fertility control in equids is immunocontraception. Solubilized pig zonae pellucidae (PZP) injections delivered remotely inhibited fertility in captive feral mares (Liu et al, 1989) , and free-roaming wild mares (Kirkpatrick et al, 1990a) . In a follow-up experiment, 14 previously treated mares were given a single PZP booster inoculation, and 13 of the 14 failed to produce foals (Kirkpatrick et al, 1991a) . These studies also showed that immunosuppression, which usually accompanies pregnancy in mammals, does not interfere with the contraceptive effects of along intact to the predators' tissues and cannot accumulate therein. This is an important environmental consideration where large-scale management of wild or feral equids is contemplated (Turner and Kirkpatrick, 1991) .
The success of PZP vaccine in suppressing fertility appears to be via its ability to inhibit fertilization (Sacco et al, 1984) .
The PZP consists of four glycoproteins. At least one of these, ZP3, is the receptor molecule for sperm surface molecules (Florman and Wassarman, 1985) . Antibodies raised against PZP are thought to block the sperm receptor sites on the equine zona pellucida, possibly by steric hindrance (Skinner et al, 1984) , therefore preventing fertilization.
An equid that has not been tested for effectiveness of PZP contraception is the burro. This hardy equid, with a gestation of 11 months, has been a successful reproducer in many harsh environments (McKnight, 1958) , and is a problem feral animal in several parts of the world including North America, Australia and Africa (Woodward, 1979 (Nellis et al, 1986) . (Nellis el al, 1986 ). An (Kirkpatrick el al, 1990b (Kirkpatrick el al, , 1991b and in several other species (Loskutoff el at., 1982; Lasley and Kirkpatrick, 1991 (Turner et al, 1981 (Kirkpatrick et al, 1991b (Zar, 1984 (Kirkpatrick et al, 1990a) and for white-tailed deer (Turner et al., 1992 The use of counts of young offspring has been a classic approach to determining fecundity (Seber, 1982; Wolfe et al, 1989) . Unfortunately, counts of young can often yield under¬ estimates of reproductive rates and productivity, since fetal losses and neonatal losses, respectively, may be missed (Berger, 1986 (Kirkpatrick et al, 1990b (Kirkpatrick et al, , 1991b 
